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(57) Abstract: A small swing type shovel characterized by 
comprising an engine (81) located behind a swing frame (8) and 
mounted such that the length direction of the engine is aligned 
with the left/right direction of the swing frame (8), a hydraulic 
oil tank (82) mounted on one of the left and right sides in front 
of the engine (81), a cabin (83) mounted on the other side in 
front of the engine, an air-conditioning device (85) mounted 
under a floor (84) of the cabin (83) and having two faces facing 
the front of and the left outside of the swing frame (8), and a 
fuel tank (86) formed so as to be located along the two faces 
of the front face and the left side face of this air-conditioning 
device (85) and mounted detachably on the swing frame (8). 

(57)S3^:*/hS£[slS->a^;K*. JEIhI^U-A (8) 
(D&^lzfeoT. fi^*[Sj£C(Z>J£[a]:7U-A (8) 
<7)£*fZffi]ltTiBE$HycX>y> (8 1) t % ZO) 
x>^> (8 1) 0ll5*(D£:&-ffllzKH£ftfcttra 

an$>£ (8 2) t. f^i*isi*ffijfziEia:*tifc*vtf> 

(83) C<Z)*-Vtf> (83) (OyuT (84) T 
(CSE&£*U M®7ls-A (8) (Dm* ktLftl5 k\z 

m^zmi^t^^mm^s: (8 5) t. <pte<t± 
ca)saisfpsa (8 5) ommt&mmtozwizfo 

o&olzBf$.Zti. fro, KB? u-A (8) 

^mz&vtt\+t>titzmmz><7 tee) t&s&ttz- 



8 8 £ 861(862) 



#¥0 03/080945 Al I [1111 inillll II lIlllflMRtl 1 II HI 11111 Hill IIIII DII III1ID 1111 HI1 Oil 



(JP). TIMS (SHBMOKAKIUCHIjHiroshi) [JP/JP]; 
T 731-0138 /ESTHSttmK «H3T S 12S4 

Hiroshima (JP). «;* S 
m (UMEZU,Yoshiyasu) [JP/JP]; T 731-0138 Jt 

am stems «H3T a i2S4^ a <o\,z*mmfta 

£*tfl Hiroshima (JP). 

(74) ftSA: tft*3 , n(KOTANI,Etsuji et al.); T 

530-0005 ^BEJff *B5rfT:ltE *£A2TS2«2^- 
^> >tf;U2PS Osaka (JP). 

(81) iISi flBlty: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, NO, 
NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, 



TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, 
ZA, ZM, ZW. 

(84) JiSS ARIPO (GH, GM, KE, LS, MW, MZ, 

SD, SL, SZ, TZ, UG, ZM, ZW), 3.— 5 i"T*#i* (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



WO 03/080945 PCT/JP03/03391 

K:ii£bTV>S. j^^S/MfclEia^a^W©*^^ iflBBElHU*:© 

t3i\,*ttti>s ffl0/J«ffy3^iWl^lt5Ml^i'7 t ) h£^©£ 
OTtS^WlT^ofc, £©&«>, ^J^^PB 5 ? 11-269931 
^fllteWi^^nfcftWTW:, *W t!-T^t»nfc:®^^©^DTTfc 

fflS^^T^S. bfrbfctfS* fl£*©/hJS!lHiai5/a^;WT?ttaT©J: 

iS»f$nTii&«EH*ji-t^nfc^Y if s ft, ^-©gft^^a^ 

-rfcfr^M*©*^^* 2001-295319 #^^fCM^^tlfc^ 

bfcrt^T* tje*©/M6HrSI^3^;i/K:*^Ttt, _tiE#HI¥ 11-26 



1 



WO 03/080945 




PCT/JP03/03391 



9931 #&«fcMj*sn;fc&«©<k'5fc:, Qmmmmm&mrtfe^-t}^ 

Hl^F g-315138 ^iHiS$n^iOi5^ ^tfcf>0^#tS 

&mwfe±B^ffitei&frxtet£nr£h<DT?$>v), stow, i <£>g#j<h-r 

(2) £fc, 5 ^/Jn^IhIS-> a DV\Z~D^T, m 
5-125742 ^&m<D&t> \Z, X > > KSB^T 3 &0WP8^ £ tl 

gsasn, «i^«fc^«i«*«E**nTVia. z\<Di^mmm(Dm^\z 

*tffl»^i^^5/ 3 >E«©EK^©fc«>^^:*«:X^-^*S?*r* Jit 

- a (D x ^ - 7. & w s& #j ffl -r £ <h © t * & /h hi m v- a ^ ^ * SI ^ 

(3) t£<E>iz, jifflM®&(Dm^zmmvTftMmm&icft&&z£M 

2 



WO 03/080945 A, PCT/JP03/03391 



K7^hW$*^t521t^Bl^^fc. ±5&©#PB¥ 11- 

269931 ^«KH5c*nfca«"c», a > h n-;wt*:/&£ttifc0 
fpj ic^i g *e Kffi* b t v^s ^mmm a & # * Jfe® 7 a © 

o 

^tJJ!©WI5* 

&[5|¥&**±1KTf»£fT4fc©«^©&£l/ 2 ^ 
±|BiEia7V'-A±©fe*-«te31M* t B«*< 1 - -©ill* 

«K:«»*>*#*n*nKtt&n, ±E£«w» 

-efe^o ft:*, KKl/2ttt, ^tH^lz-A©^^^^^©^ 
*Hcffi&^, **g©l/2+-t©l 0%©*SH^U^WfeV^t*^ 
5 (KT, PIC) o 



3 



WO 03/080945 PCT/JP03/03391 

tz\zx, jLmnmx^m^ti^z.t^^mn^>^^\t. ^mm 
\z& v mmz^mmmmisrcm&izfe. iiititoi>^>©# 



4 



WO 03/080945 PCT/JP03/03391 

±«3fc@#*««tt*t>«) fc*iaaftte*«*n, ^<D±um®fc<D'&ffi 
ttia*«^±fBT»*ff#©«i^i*©ssi/2ic«je*n» a^, - 

^ICioT^i/u^iSW^nS £^5 -?1Zt>%. Will 

)g«©ISK©«^^>^*' 



5 



WO 03/080945 PCT/JP03/03391 

sr^^j b fcE«#iiT*B t & o , mm? > z ©^s*«&2 ns £ £ 

T*z.£1W&Zo i0i5l:bT« &»£«»©* S'^S'***** 



6 



WO 03/080945 PCT/JP03/03391 

Iftg«ElCffi«P$nfc/hJS!IiIS^3^;VK:*t"t*JS!lHr7 l^-A©H:£l*I© 

x^-x^^if'Jffl^ti, «! ®7 i^-A©t(r^ipJ©4 i *#jii^e>^ 

fcE«an**jfcfc-r*2:£*«#£bv>. c©*§^ «»*>*©e« 
x^-xa*i§#$n, *©K7f H^aftsns. 



7 



WO 03/080945 PCT/JP03/03391 

m^Jfi'jm^ tmmmmm t. © m k s sh* iciest s^i^tts fc 
mnmz&j&t<nz> zLhtf&^tf, *»WK:«kn«» 

ftt, X^-X©flJffl^I^^[p3-tt"^o 

#:±©^§§@BfiX^-X^W^^JfflT#^»= I^i7a7t3 



8 



WO 03/080945 




PCT/JP03/03391 



9 



WO 03/080945 PCT/JP03/03391 

& f£ ^ ^ © & f£ -T £ T ^ ^ X — 37 © Wi f£ A° ^ — > & % 19: © o % 
ZM* V Tff 5 d £ *S"C * & £ "5 Kfc £ o 

««»n5bu (b) stifs^^s. 

1 0 



WO 03/080945 PCT/JP03/03391 

m 5 ft, *56W©*Jfi^ffi2 fc«*/MS!iaM2/3 "*;k&** tf>©7 

nTT©«»&«ji**t-|ftK0T*oT, (a) ft8tB»r®EI> (b) ft 
«®EIT&£„ 

#IEIT&3. 

EI 7 ft, #3§BJ©HJfe^S 3 (Ci5/MHII'> a ^;K&** fcf>©7 
P7T©jfEli&1tji£^Ti&HJEIT&^T, (a) ft.$tf$>r®®, (b) ft 

EI 8 ft, *58^©^JfiJ^ffi 4 fc«*/M6iaffl^ 3 s<)V<D**r \£>(D7 

urrommmm^mrmwrmm-v^'ox, (a) ft$t$r®Ei, (b> 
m 9 ft, ^mmomm^m 5 fc«*/Mfeiaat^3^©tt®7^"~^ 

Off^SStHTJfcoT, (a) ttttlfflBH, (b) ««»rlSI8T 
Ell Oft, EI 9 <Z>£&f2W@Be£^1~ElT&oT, (a) ft#tfcr@EI 

, (b) tt«Wf®H-e&«. 

&ip3 shirrs &&©s&©^ 

(a) mmmm 

figftStfe®?**^ |WI0fC*3ViT, /JnJSE0M'>3 ^;KE>##:ft, T 
ck 0 IB SU HI * *it jfeff i" * . 



WO 03/080945 PCT/JP03/03391 



±gBSg[Hi#: 2 «»jBgia¥«^T«3feff # i 1/2 

12-4 C^^TfeHftTftS. 

02 (a) , (b) £#flgbT, 1 ©4#i& 

*Jfelsi:7l'-A8rt©«SW 7^hl^^T^T5o ( 

a) +©££«trfflj> m±^m. mTzmawt ut^s 

o 

02 (a) , (b) fcwfcfcSfc, ii7^8it «HII&-t0 0 ST 
^bfc^M^&Ra^^&l^ *©ffiffi**&**aBfc:;frttT«fr£¥ 
^tf>8 307n78 4 (^fe^T^o^m^^-) ifim&istix 
V>£ (BI2 (a) cf(DiiT:©7n7 8 4 SStt^S) . £©S£IhI 

^LT^S. ) 81i, X>i?>8 l©W^T*IBfcK«*nfcfP»«l^ 
>^ (|s]C<, H/T) 8 2t, X>>>>8 1 <DffiXt£M\zmWt2WZ 
^ t lf>83t, ^ttf>8 3CD7D78 4T®^^ft§'>3^ 

m^\^i(D\Hm^mm^nr^^mmmm (nc<> a/o 85t> ^ 



1 2 



WO 03/080945 PCT/JP03/03391 

8 0 ltt3>hP-W^ (I^C<, C/V) > 8 0 2 « 
f£/1^->9]g|# (|W|C<, M/V) , 8 0 3 ttjfelll* — * (PIC<, 

s/m) , 8 o 4«x-r^;v> J 3<> h (rac<, s/n , soste 

A>yfij (R|D<, BAT) , 8 0 7femi£tf>7 mC<. P) , 8 
0 8tl7i?X-^ (WU<, R/D) , 8 0 9 (RD< 
, O/C) 7?$.^o 

#tte>tlT*5t), Z.COVY >l:iot7^I- ^ 8 0 8 sf-r;^ — 
7 8 0 9 t«$tl§i5l:^oT^§. 

) hX^> H 8 7 til £i*TV> ^r(D±^^ 



WO 03/080945 PCT/JP03/03391 

®8 6 c, 6 d> tI8 6 e, 8 6 f *«ktf*«S8 6 g, 8 

6 hi*5&oT*D, £fc!l®8 6 gitI8 6 f 8 

^rhX. 5£#® 8 6 aomttmizte. M^>^8 6rt©MiS 

^m*r§rc^o-fe>i^8 6 3^^6>nx^D, mwJ>fc<te-ofrt 

££>-fe>1*-8 6 3^5CD^#SS^T^^lf >8 3 ftfc^^r^ 

jiiHi^i/-A8P s 3(DS^m^ic^^$nTv^o ^-bx, ^>^©mm 

5*c#® 8 6 a^^^feMiC«+^^^8 6 4Xmm^nrc^m 
P 8 6 5^HitT^§. ££>^?SP 8 6 5 te> ME 7 V — A 8 

4 ^nbT^^ > ^ ^ <7) 5 «fc O KlfcoTH*. 

iMAP 8 6 6^#®8 6 a©If ^Jt^nT^?), H 
©JBttflftAP 8 6 6H JSEIU^l/-Al^l©X>> ? >8 1 SB 

f2-fe>+J-8 6 3 ®«£-£fci:&fctK MffifcAP 8 6 6 \Z& l*)T<Dit 



WO 03/080945 




PCT7JP03/03391 



sfe, ^nt#v^ mmy a 8 a, mw*>? s e o^v^m 

id, £tf)jM^>^ 8 6 8 6 3 £ £ fe^^D tBU "J^^^:#^ 

0|pg|5 8 6 1 £i£tf3<h<h t>K> 8 6(D#JfcD WbB#K;i 

<DMPgB8 6 1 £«5fc£><£>;*7/\*-g&8 6 2 £!S!ttT^£o 
g&8 6 2 te, ^M.tiRl^K^M^^^fe^^ ^i©iPS58 6 1 (Dj^ffl 

02 (a) ^f^K, JM^>/7 8 6te, ^^iPfnSS8 5 OfG 
-A 8 lC±fE/t> HTiSSnt^S. 



8 6 2 £|i!UT, ^©PBP§&861 -foZmPcZyZ 8 6 CD-fe>lJ-8 6 3 



WO 03/080945 PCT/JP03/03391 

®XP 8 6 6 ©S?a-r>bftlfcIiI7^-A8rt©i|lttS«^6«JD«l' 
> 8 6 0>@5tA*> H^^O^f. *l/T, Si® 7 I/- A 8 ± 

(DmM&Wiftb* ^©HS§Pg&8 6 1 £tf*bT, |M4»©^hu^^^^>^ 
8 6 ^5lo5SDmf o 
^-LT, ^l£lfcDfflbfc«^>^ 8 6 \zmm^.XU 8 6 6 ©^a 

^8 6 (Dmmzmmvttmmttvfeik't&o 

pf^ >^ 8 6 (D^>^8 6 3 ©3^^^^SS!!Hl>'l/-A8l*I©S^m^ 
ttit^ttfet^ $m©AP8 6 6 (Di?a-(> b*mm7U~-&8 

ftommmmtmmisTfrz, mnus 6 i &#A*-gB8 6 2-eg?C£ 

o 

^>bTl*ofcl^l:H j^[Ii:7l/-A8^£»*M3?>^ 8 6£IfcD 

fc, #A-SB8 6 2 KlJ;Dlf§Pg&8 6 1 <b ±^«««j»»^ >^ 8 6* 
^86 &#«*T5 JltfeT^S. 

m\zmn&># 8 6#^n^nm*e>n, e©«&i4*>* 8 6 sia 

fifties 8 5 ©4>&< £fefl9IBffifcSltfS3te£fR§ffi;*.'r^S©*?, t£ 



WO 03/080945 ^fc PCT/JP03/03391 



T^iOlfs[^>^ 8 6 £4l7L<2» £ <h K: cfc 0 > £^iSft!=g«8 5 ©IH* 
X^-X#»<ftSn"S>^, 8 6©£*&T!#S£tt*£< £ 

(b) mmmm2 

05 (a) , (b) §#1UT, 2 ®#ISti:&5j| 

8 l*l<£>«8g§W 7*7 hte-O^TWm-tZo &*3, 05 (a) 

#<Dtz&m&u ra#st*«* m-t&ftM* mT&m&wtvT&v. ^ 

^±M5 (a) , (b) ^^^^§±13^51^^ 1 h^Mf Z^mizte 

05 (a) , (b) mmy s <owm-t. mmmmit 

mVT&Z* 05 (a) tp<DWLm-?7U7 8 4 ^lt^5 
(E/G) 8 1*** ^^(Bj^^bfe^S^^T^fe^^, ^©ft^ 

o ^IT, u0i^ti©x>^> 8 l (DM-fi^Q tte&ftMM <— * 
M) {cftiP^giLTcD^X-^ (R/D) 8 0 8 tlWj^^l^e^b 
TO^f (O/C) 8 0 9 «h;W:#fcft/^Tjm&£M^T@3tS: 



1 7 



WO 03/080945 PCT/JP03/03391 

JE#>7 P (P) 8 0 7^SH^$n, X>^>8 10i^C*^T, ^0 

^ w-AsoDjitPit^^SBm^nfex-r^^^a-r > h (s/j) so 

4£&/uT:frfl.n;:$ElIJ ; &-^ (S/M) 8 0 3 t3>hD-JWtJ^ ( 
C/V) 8 0 1 £/$*JiK:M^T@3t££n3i:<fc£k:, ^(D^MM^IM 
fP^S (A/C) 8 5 ^j^^^>^7 8 6 £^M£M^T@EIS:£*U ft&BE 
jj?>^8 0 7 £M^># 8 6 £ <£> W \Z]&J$,l£ tlS^W (j9t5£<Z>X^ — 
7JC*B^) rtfc^Hltft^ >^ (H/T) 8 2M$tl5i^tllfe. 

8 0 2 (»/^->W (M/V) , 8 0 5tt/V;fU (B 
AT) T£3o X-f ^;V^a <f > h 8 0 4 £ 4>;frfc:*iS§@BB£: 

8 6 t3>bP-w^8 o i t&-en-6n^F-&TBBB*rs E 

cniaD, ra^>^ 8 6 ©^B&a^rst n>hn 
-;i//t;t^8 o l ©j*>5^>xtt©&#£BS££&£# 1 *«£fc* 

j&> £> T 25 £ o 

fcW}W?>? 8 2 JifBX>> ? >' 8 1 OftftiiCioTSCfc, 
iffi#>^8 0 7 t&n?># 8 6 £©|HJ©X^-.XI*3fc:'K*S«k'5te 
, 5p®^-e, J6|i!:7l'-A2©*#fcfa#oTW<]K#fc#J*3*lTV> 

tltc^ms 2 ateZZSmms 2 b> MM7U-&8<DKmz%foT, 

nfet&® 8 2c, ^@8 2 e » 8 2 f t^6»oTVi5. 

t^T?, B5 (b) K^TiS fcl, ?fcflE#>:/8 0 7 te, ^ 

©^15 8 2 eOfiBTS&te, ^HJg|i8 2 1&ilt§^i:^f§o £© 
^tBSB8 2 1«, ?fiJE^>y 8 0 7 ©T;£fcAD&tfiii£T> #>^>, X 

1 8 



WO 03/080945 PCT/JP03/03391 

8 2 ©S*P1©^*£#& £ <h#*T#£>o JJeIhI^ 8 

±(D^©fl!i©$S^@aS£<£oTte, it&J£#>:/8 0 7 ©T^lCfeM 

fit, 0^«LTV>&V^> ^P«HI7l/-A80^il:$ 

7D78 4TKS9!e$ftT^£. 

>^ 8 6 VS.. H*»bTV^Vij5«, □ 3^0:7 1/ — A 8 © 

>^ 8 6tt, ^MP?0S«8 5 ^tt'>8 307D784T 

^sag^nxvis^, -?-©iinxt£©j;£#>e>> ^■©•fcS&^RB&^Bfrfc: 
fcuxfewrtf fix, ^-©ioi^i§*iS©^ 

5> x -* 8 0 8, 8 0 9 J***^^* *® 

HS§P§|$8 1 l**K*&*&ftT:t3B, *^>^^->Xl^fCll©pgP^8 1 1 
*«5fcJe>©*A-«8 1 2 ftKWTV^*. £©#A*-gB8 12it 
&2:R*JSI©»l=KSl*T?&?K ^ii©$§PSB8 1 l©«B8fc#^M»*^ 
tlXteZOfi* £©l8Pg&8 1 1 fc^UTMEBa«EK:fc>^it8e)«bT'b 
<fcV>. fit, H©*;t-«8 1 2 fcHftT &3ffc8SS 



WO 03/080945 PCT/JP03/03391 

cd^7>^— x«x>^> 8 i ©^££oT&£A,££:ir£n£ tv^5 

S5Vi^^^>^ 8 6 X>>*> 8 1 ©M^J-tSM^nfc* * t?> 8 3 
©7D78 *M©f£Wj*ft^>^ 8 2$^©5X^-XC 

«ii»«k:9^x— ^ 8 0 8 <h^-r;i^-7 8 0 9 tifimwt^n. 

>73 0 7 <Dm^te±&JftM<DX*-X&ftVXmm*>9 8 6#8B^ 
A8±©+^>'3 >@BW©^l^tHb^^^< fcV s ±IHX>> ? >8 1© 

JgElHl^l/-A8©^#:^±IH«h«fe^^gBfitbT 
%>«fc< , *©J:5fcMfcJfcCfc#tt©^>* fckTfc«kv>©tt'b'63 

8 0 1 tX^fWaO h 8 0 4 t©^iC@H^bfe*^ JfeHI* — * 8 
0 3 Mfl/fe^Ii^i:^^^:^^^^^ H®^ — & 8 0 3 &SU 
©»Bfffclffi«bT'b 

8 0 4 tmn?>? 8 6 t©HfcStS:bfc«s. 3^ fc*>8 3 **mTV> 

fcv>«t3 ^©ffi&iifnge 8 5*gtt«^&^©T? 

2 0 



WO 03/080945 PCT/JP03/03391 



~ 5 «, ^-©±gB^ls]#: 2 © flfrflSfcgSffi LTfei£gjfi££#&<fctfM^ 
(c) ^W13 

£*T, 07 (a) , (b) £#HfbT> *^iifi^Ji3 0«F«fc«:SJS! 
07^ — A8rt©«gW7tf M^^Ti*$£-r*. ^ 7 (a) 

*©;££M#!K l^-h&*fla» HTftHfeU £ D , « 

f±i7 (a) , (b) +fcfcW-S±HB*Jfc»!B 1 . 2t*It§gi 

HI 7 (a) , (b) ICtST, A 8 ©J&tKWu ^JfiJgtB 1 , 

2<bl^CT&5. 07 (a) tOtit'7n78 4^SIT^5, 

, mfetf>7 (P) 8 0 7, X>>>> (E/G) 81, 9S?X-* (R 
/D) 8 0 8, (O/C) 8 0 9^£fij^e»*ifc^tn 

T, X'COVita'C > b (S/J) 8 0 4 £4"L> tfS^flSfcJfelll^ — 
^ (S/M) 8 0 3 i:^llft^>^ (H/T) 8 2in>hn-JWU 

:/ (c/v) 8 o i zz&miz&^xmmzn. &miz^m,m^mm (a 

/C) 8 5£«m^>* (F/T). 8 6 fcj&tWfcafe^TEKSftfcldJfc 
tbT^S. 8 0 2ttif/^->M# (M/V) > 8 0 5te 

/tyf u (bat) 



WO 03/080945 PCT/JP03/03391 

^tHSWSt.©©, ^©*^#i«II]:7^-A8©=^tf>8 3© 
7D78 4Tfct8!lK2nTH*. 

-f ^;V^a-f > h 8 0 4 ft mizM®^-? 8 0 3 fcfeSfrift 

^>^82tn>h d— ;wt;w:/8 o i tTt>m\zm^xmm^n. feM 

K:^fSfDgEg8 5 8 6 £jWEfcM^TE«£nTV>S© 

3 ^)]/iz$oVf 8 ©ipg^fRj©x^— 

(d) mm&m4 

IT&^nfcfcCTfj&oT, £AT, 08 (a) , (b) Stit 

t^hj-t^o sis (a) ^otE^mm, mft&&9&* m±&fto& 

##£#LT^©fifcfE*£«rt#l&bTV>5. 
0 8 (a) , (b) l:*TJ:5t> *HJfiJ^I84T?tt, ±a5Jifeig#2 

(O/C) 8 0 9, ^igfiLT©7^X-^ (R/D) 
8 0 8, ft*StbT©J>^> (E/G) 8 1, (P) 8 

2 2 



WO 03/080945 PCT/JP03/03391 

^{c43^t, Htf^JM^^<hbT> x-r^;v^a-r>^ (s/n 8 04 

^^^tf^^Ml-JiSElsI*-^ (S/M) 8 0 3 £ftW)M?>? (H/ 
T) 8 2t3>hO-;WU^ (C/V) 8 0 1 <h^jli^M^T@3^$ 
n, fc«fc2K*Hfn« (A/C) 8 5t»^>:? (F/T) 8 6 £ 

#Jf&# (M/V) , 8 0 5tt/t»;fU (BAT) 

#£i6?BJB4Tfci:, iE#>^8 0 7 <DU<mi5\Z.ftmm*>>7 8 2 
*«fiK$nT^5fiDt, ?fiEE^>^8 0 7 tftW}fti?>Z 8 2 <h © Pel 
&|fc£ft£ISIi»©U-#$'3 >Ef0fi$«^n5. £©U-^>-3 > 
ffi«»:*:P&T»S©*C -e©@BB^Bfc£*l3 £ tic U y b 

^/^^^^^j^^g o 2 y 5^ U 8 0 5 SSS^JIC^^S d t bTfc 

> h 8 0 4 <hf£M^>^ 8 2 tCDffi^SB^UT, 1^1-1?^^^ 
-^ 8 0 3 *±fB«a?!lffliai«^6^*riia:i:UT'b«};Vi. 

> h 8 0 4 8 6 iKDmzmWL-rZ utiCioT, -tg&^H] 

2 3 



WO 03/080945 PCT/JP03/03391 

(e) £fflH&&5 

©7D78 4©T#fcBKUTV>**«, £<Z)£^Pfni£S 8 5 5^tk' 

5jftl:tlbTftSftfc«>OT?*oT, I^T, 09 (a) , (b) Rtf 
010 (a) , (b) ft#R8bTttWr<5- 0 9 (a) ^0 1 

0 (a) *CD££ii&fl!K n*ft«ffl, N±^^#J> iT^fei^tX* 

09 (a) , (b) Kl^T £5 *:^SS^S5-r«, JSEIhI^W — A 

(P) 8 0 7, Hi^^<hUT©X>^> (E/G) 8 1, lfct$mWtV 
X<D5z?X.— 9 (R/D) 8 0 8 , £ tT©t^ - 7 ( 

O/C) 8 0 9^&#J^e>*M(C^^Tili^M^T@3^$nTVi^> 0 21 

(S/J) 8 0 4i§4"L^T5*l(i™^>^ (H/T) 82t 
3>bD-Jl//^ tC/V) 8 0 1 t^JHSfcM^TgB^^n, &M\Z 

iBm&>& (f/t) 8 6«$nti^, 8 5 

g (A/C) , 8 0 2 «I#/^->«)i# (M/V) , 8 0 3 «JSIeI 
(S/M) , 8 0 5«;bf'J (BAT) , 8 10»D^ 
#tlt©VVy^ FA'Jl/^ (S/V) X&Zo 

;v>f'j 8 0 5tt, MW&>? 8 6 ©fenfiu^sa^^nTVis. Jin 

<Bl^tc^n-5/h3B!Ifiia[^a^^*«l^'rs©fcWf«JT?*S. /ty 
r'J8O50^>ft^mtftt), $m^>^ 8 6cE>8fc^§>• 

^©:|§<S•^:: i fe, *®/1yrU 8 0 5 *IRD^tttl-<fct)^ 

8 6 0 5 Kite* . #«S&*>^ 86© 



WO 03/080945 




PCT/JP03/03391 



ft? 8 6 <E>^»£;*:^ < %fe&X*gZ>o 

j^^-^ 8 0 3 51 X-T UVzSa -f > h 8 0 4 ©ftr^tcSS^^ tlT 

i7 8 2 <h^^>^ 8 6 ^(D^OX^-^^J: 0 

fc*5, JSEIeI^-^ 8 0 3 §X<^3-f>M 0 A(D^\Z 

©fe^«t*S/t!yf U 8 0 5 0ti^^-X^St, ¥®tITL^ 
tttC^StlTViS. Z0)mn?># 8 6 £>^7jt£. ±fB?fiE#>^8 
0 7Wt5i5C&^T^5. ^UT, ifcifin 8 1 1^107 1/- 

D> *I&J£^>:7°8 0 7<D±77<D^#X^-X£W^fiJffl'e#3o 

bio (b) ti. ) <DMmztt?z>TP^3.jL-? mm) <dwi^^ 

y^tatiOT, toyv/'f hvt;u^8 1 o 3>hn-;W7* 
sol o)m^<D^mm^>^ 8 2jfi§tsst$nt^5o zmicfco, 




WO 03/080945 



PCT/JP03/03391 



H10 (a) , (b) \zmir&D\z. ^ffi#>^ 8 0 7 tu > h n- 
;i//tJI/^8 0 1 fcSiatSti'^aVBffi 1 2 teu 7D78 4©T 

BBRSnfc/HOy h;U7* (P/V) 8 1 4tSIin/Hn-y h 
@3W 8 13it 7D784 ©ISI^^Tlt^ n5 «k 5 TV>§ 

/MD>yh/^814^>-hX^>H87© 

#r^^^t5#^e>nTVi-5 fecD-eabs^, A°-r □ y hA;v7 8utn 

O/H o y hlBW 8 1 3 ©ffijft#*#& fc&S . 

8 15}»V/t-T?^oT, |9SBjft^/^^->«Iift^8 0 2 

Ht^T^^cfc^tC^oTV^o Utile: <fc 9 , t<l/-^ttfilfI©»fP 

8i6tti^Di/^wt-T^ot« £©i£ifen v 9 wt— 8 
i 6<Dmmz&Q* v w-r f;\';v7*8 i o^>$nt, md^ h 

E*±gft9ibfc<fc5fc:* *^Jfi^fi8 5fc«fcn«, ±IBHSS^^3, 4\Z 
$3W-«fl5J83&*fcin*.T, 3>hD-jWU7*8 0 1 2» £ f»?tt * > ^ 

H «h/^T£3£>T, 3 > b D ' — )Vr%)V~7 8 0 1 ©»JE&ffi< Z. £ 



WO 03/080945 PCT/JP03/03391 

$ e>(c«, ?ftj£^>^8 o 7 tfc-mmfy? 8 2 ££^ji-rsn-^> 
3 >iatr 8 1 2, Rtf, tftffi^>^8 0 7 t3>hn-;w\^8 0 1 

@E^fiT©JE**££#^£-£^^o #l:f^^3>SSf 8 1 2 

W/Jn^^h y V D-;w/t;i/^8 o l SrlEsSbfcfcaeK ^03>hD-^ 

A*;i^8 0 lSr^HI^l/-A8©nM^^^^oT@a«T#, x^-x 

m#2±<D^^@aex^-x^^^fijfflT#So £e>^> *ttf>8 3 

©7D78 4tn> hD-iWUy8 0 1 £<DT$\ztfF'mfo? > 2 8 2 

-as-r^fea?)> 3>hP-;wi;^8 o l^&tf^iMcD^nw^D 



WO 03/080945 PCT/JP03/03391 

^fflfcWiJCbfc/MSEIllS^a^^Tftt, £fLW?n&1B8 5 £ SHIR U TV* 
fcV>. b^L, f©i^l^$^Tfe, ±BO«fc5fc7D78 4T 

yi/;>fH/t;^8 10tt, 3>bD-;WW8 0 1O«* 
T^oTU^t, /ty^U 8 0 5 8 6©ft*«0£«"C 

I-^ 8 0 8Mt)5;5 o 7^X-^ 8 0 8 t^;^-7 8 

o 9 t\$m— ^±\zmmmmvxh^^o 

mz.ttmn*># s 6 zmmmm 2-4 ksjits ^i^Tt, ^-©*§ 

3^;Hd^ViTBiWbfcd*» ^©^©/jN]!i£[IIM©MlM$tT&-pT%>, 
g^±©f!l/8*JfB« 



2 8 



WO 03/080945 




PCT/JP03/03391 



1 . T*fcff#±fc±«fcH#*i*W**>0 fc*iaS<ElcJIP«* 
n, £©±lffi*l§I#:©m^Jffi!lal¥^±iBT«B^fT flE©«tfi*©e« 1 
/ 2 fctiLHEZ ti> £©±fttlII#©jS£lII7 1/-A£^ifrf«e 
^tl^/M^iaMv'a ^WCcfeUT, ±flBJSgH!7 U — £±©fe£— 
teS*«BBfli$n, £©»teS©7P7T©£Wfc*fr*^3^M12r!Sl 

©rt«fc£&wfng*» Kmizmmpyztf^n^nwirtzn, z\<om 

2. ±ib«s***>*»» m&B&-tm&m.mmmw<D')>te< t *> 

n, c©±»jftiHi#©«*jftia^ft35 J ±BT«3£ff#©«Ti*»©e«i 
/2ic«)fesn, d©±»«Eia#:©i!ia7W-Aic«»«i*««« 

±BB»* « © £;&P5*ft© 5 t> ©«# « B £ & * -ifiHJW ftilffi^ > 7*** 
±8B|ftJE#>7*©^fcmjt©^^-^*^bT*»»^>^*«KI9:* 

->3 ^;Vo 

2 9 



WO 03/080945 ^fc PCT/JP03/03391 



6. ±|BK!liI7^-A©&*-«±lSfca<E*«*fiS«*n, -© 
^oT«<»«l:»J«*nTV^ct*tttmi*«4Bt©ih 

sti, c©jt««ia#©ieiii7^-Afc«i»*3&««ii*n*/h» 

sn, e*hb «c *» ^ > * #hbk s c t -r s /Miss -> a 

11. jSitu^— x-f ^;i/i^3-r > h £ftWitiA&>2 torn 

12. SJKMftttB**. ^Wa'f>hiI^>^i:Olil 



3 0 



WO 03/080945 PCT/JP03/03391 

is. Ayr m&mn? <D&ftJjfav>ft®Mzmmzn 
hu-;PA;i/y<hH5fBM^^^nT©±^^iB^$nfeA o -r oy h;t;v 

18. Mm*-*-®* WBX'fWa'f > hCt^^tt^ 
fcEt!*Snfc££&#«£t*5il!r5fcJlil 4fB3$©/J^®M>'a^;K 

19. ^ffa«s»^>^ «naiR»^>^©a*Tr^o 
<d/jnhiiim->3 



WO 03/080945 




PCT/JP03/03391 




1/9 




2/9 




4/9 




5/9 




6/9 




7/9 




9/9 



INTERNAHOi 



SEARCH REPORT 



Inten^^jp" 



application No. 
/JP03/03391 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 E02F9/00 



According to International Patent Classification (IPQ or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 E02F9/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Toroku Jitsuyo Shinan Koho 1994-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP 2001-288778 A (Komatsu Ltd.), ; 
19 October, 2001 (19.10.01), 
Full text; Figs. 1 to 3, 6 
(Family: none) 


1-21 


A 


JP 8-13543 A (Yanmar Diesel Engine Co., Ltd.), 
16 January, 1996 (16.01.96), 
Full text; Figs. 1, 6, 11 to 13 
(Family: none) 


1-3 


A 


JP 10-30255 A (Komatsu Ltd.), 
03 February, 1998 (03.02.98), 
Full text; Fig. 4 
(Family: none) 


1-3 



fx] Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: i 
"A" document defining the general state of the ait which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 

date 

"U* document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 

special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 

means a n 

W P" document published prior to the international filing date but later & 

than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
24 June, 2003 (24.06.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 
08 July, 2003 (08.07.03) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNAHOJ^ SEARCH REPORT 



Inten^^jri 



application No. 
/JP03/03391 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 2001-159154 A (Kubota Corp.)/ 
12 June, 2001 (12.06.01), 
Full text; Fig. 1 
(Family: none) 

JP 10-168942 A (Hitachi Construction Machinery 
Co., Ltd.), 

23 June, 1998 (23.06.98), 
Full text; Fig. 2 
(Family: none) 

JP 2001-323500 A (Kubota Corp.), 
22 November, 2001 (22.11.01), 
Full text; Figs. 3, 4, 6 
(Family: none) 

JP 11-269931 A (Kubota Corp.), 
05 October, 1999 (05.10.99), 
Full text; Fig. 1 
(Family: none) 

JP 2001-303616 A (Sumitomo Kenki Seizo Kabushiki 
Kaisha) , 

31 October, 2001 (31.10.01), 
Full text; Figs. 2, 3 
(Family: none) 



Relevant to claim No. 



1-3,12,16 



4-9 



9-21 



18 



19 



Form PCTASA/210 (continuation of second sheet) (July 1998) 



BRUM* ^T/JP03/0 3 3 9 1 



a. &m<Dm-tz&mwm mmm&m (ipo ) 

Int. CT E02F9/00 



Wi3lESrffofc*/MS»» (HBWIWMH (IPC) ) 
I n t. C 1 7 EO 2F9/0 0 



s^mmmmm&m 1922-1996^ 

B^m&Mmmmm&m 1971-2003^ 

B*mmm%rmmm&m 1996-200 3¥ 

n*m&&nm$im4km 1994-2003^ 



BIMPHE'C'SUB * (7*—*^— fttElzifefl! LfcffiBS) 



JP 2001-288778 A (8c^tbh*&»fH9f) 

2 0 0 1. 1 0. 1 9, Ell-3, 6 (77§y*-ftU 

JP 8-13543 A {\^—"T4 — «A4**^tfc) 
1996. 01. 16, IH1, 6, 11-13 

JP 10-30255 A (tfc^tbh*&5M1s9f) 
1998. 02. 03, <£X 04 (77^-*U 



1-2 1 
1-3 

1-3 



r&j /<r ^ b -? r 5 y -ism 



2 4. 0 6. 0 3 


no n -7 no ... 


BHIRIK3te«Bi©45#Xt/*>X3te 

B#H*!rfFJT (I SA/J P) 
SW1 0 0-8 9 1 5 

*WTftH kir#hht 1 4# 3 * 


03-3581-1101 F 1 


2D 


3 2 0 1 


3 2 4 1 



i^PCT/ISA/2 10 ®2^) (1 9 9 8^7^) 



PCT/J PO 3/0 3 3 9 1 



mm-rz 



A 
A 
A 



JP 2001-159154 A 

2001. 06. 12, ±X, Hll (7r5y-ftU 

JP 10-168942 A (0 3tW^^^tt) 

1998. 06. 23, £X SI 2 (7r^^U 

JP 2001-323500 A «*S^*t^ tf?) 

2 0 0 1. 1 1. 2 2, £X BIS, 4, 6 (7r5y-*U 

JP 11-269931 A («Stetfc*tfW 

1999. 10. 05, ±X, Ell (7r5!)-^U 

JP 2001-303616 A (^3ft»3Sl3fit*^%fc) 
2 0 0 1. 1 0. 3 1, £3t, EI2, 3 (77§y^4U 



1-3, 
12,16 

4-9 



9-2 1 



1 8 



1 9 



iSiPCT/ISA/2 10 (1 9 9 8^71) 



